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directly because canopies of the western myall trees
(Acacia papyrocarpa Benth) prevented surveillance
even from a tower. Egesta accumulations in contrast
were easily measured and had the special advantage
of reflecting total flock activity at all times in all
places.

An approximate SIP was obtained for each part
by substituting the fraction of enclosure total egesta
deposition on the part as a surrogate for F (the
fraction of total flocktime spent in the part). In this
study that substitution rested on 3 experimental
demonstrations in the Whyalla region, that
sheeptime spent on a part was roughly proportional
to egesta recovered from it (# = 0.92 to 0.98,
p <0.001). This proportionality was subject to the
requirement that the size of the part, the length of
the accumulation span and the size of the egesta
sample were all relatively large (Lange 1983).

As in similar studies (Rawes & Welch 1966, 1969;
Ares & Leon 1972; Squires 1974; Hilder 1964),
egesta on the part was sampled, in this case from
240 m? of ground surface per part. Over
protracted periods it was recovered, oven dried,
weighed, volumed and stored every few weeks to
avoid field decay losses.
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Fig. 1. The cumulative distribution of log, SIP (stocking
intensity of the part) for the 30 parts of the sheep-
stocked enclosure described by Hilder (1964). The righi-
hand scale expresses SIP variation in terms of PSI
(paddock average stocking intensity). In this case shecp
ha ! rather than its reciprocal is used because of the
very high stocking intensity.

The first form of graphical summary was the
paddock cumulative distribution of log, SIP as
shown in Fig. | which was prepared as an example
from published data of Hilder (1964, his Fig. 1).
This summary is directly comparable in preparation
and applications to the cumulative probability
distribution P of a normal distribution (Smith
1954, his p. 581) which in most cases it
approximates. Log x is used to compress and
normalize SIP scores which vary greatly even from
very small heavily stocked enclosures (Hilder set 20
sheep in just over | ha). Log, is used because
published data about the sensitivity of vegetation
to SIP are from factorial experiments involving an
SIP doubling scale (e.g. Wilson, Leigh & Mulham
1969; Graetz & Wilson 1979).

The second form of graphical summary was a
3-dimensional graph of which the base plane
represented the paddock surface and the vertical
axis was scaled in log, SIP. The surfacc then was
contoured in intervals of one log, cycle with PSI
as datum, thus exhibiting successive doublings
(upwards) and halvings (downwards) of SIP from
PSI. Rotation of these graphs allows perspectives
of the spatial distribution of SIP as in Fig. 2 which
was prepared as an example from the same data of
Hilder (1964) as was Fig. 1.

Fig. 2. Perspective view of a 3-dimensional graph showing
the distribution of SIP values in the enclosure described
by Hilder (1964). Values are grouped in class intervals
of one log, SIP cycte with PSI as datum. The scale
expresses tf]e SIP variation in terms of PSI.

Study Locality

The studies were conducted on Middleback and
Nonowie stations near Whyalla, South Australia,
an environmental context which already has been
thoroughly described by Barker (1979), Jessup &
Wright (1971), Rogers & Lange (1971) and Noble
(1979) with maps and descriptions of most of the
paddocks mentioned here. It is arid chenopod
shrubland of Atriplex and Maireana with variable
low woodland of Acacia, on undulating desert
loams. Rainfall is very unpredictable and averages
about 220 mm yr ! (1940-1970). The whole region
is fenced into paddocks approximately 1200-2000
ha which are stocked continuously with merino
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disiribusions of SIP (stocking intensity of the part of the paddock in ha sheep ') in each case. PSI  paddock
average stocking intensiy.
Study Paddock Aren Psi Dates  Number
No. name (ha) (ha sheep 4 of parts
1. Wanga 1153 5.8 Aug. 1969- 40
Feb, 1970
inc,
2. Wertigo 2284 6.5 Ocr, 1971 37
Muy 1972
ine.
K} Wernigo 2280 6.3 hie 1972- 37
Sept. 1973
Ine,
4, Owerlnd 1290 5.5 June 1978- 50
Jan. 1979
ne.
s, Two-Mily 96 6,7 Sepl, 1980 52
Nov. 1980
ne.
6, Two-Mile 1936 h7 duan, 1981~ 52
March 1981
ine,
7, Purpund 1145 39 June 1982 39
Sept 1982
ine,
sheep at PSI of about 6 hua sheep ! (Lange, ¥ o= 108D « 0.17x 7~ = 0.78, p <001

Nicolson & Nicalson 1984).

Validation Experiments

Valication that cgesta accumulation was ronghly
nroportional o flocktime spent by sheep in parts
ol the discussed paddocks was published by Lange
& Wilteocks (1978) and Lange (1983).

In the work ol Ares & Leon (1972), validation
of cgesta accumuplation as a useful variable lo
measure in pastoral research rested on the
persuasiveness of its correlations with stock elfects
upon pasture plants, The same applied where
distance from water was used as the stocking
variable (Osborn, Wood & Paltridge 1932; Valentine
1947, Lange 1969; Barker & Lange 1969; Squires
1974; Graetz & Ludwig 1978; Burker 1979; Fatchen
& Lange 1979). To provide an cquivalent soit of
validation that egesta accumulations (and hence SHP
estimates) correlate with concomitant effcets on
vegetation in the Whyatla region, several
experiments can be cited.

Lange (1984) showed that the observed proba-
bility of random outer shoots of saltbush (Atriplex
vesicaria Heward ex Benth,) being grazed by sheep
was largety accounted for by using cotcomitant
sheep egesta accumulation as the independent
variable in regression equations, Data were from
bushes at urbitrary locuhities within 3000 ha ol
Whyalla shrubland ranged by sheep. The regression
equation wus

where v was percent loss of marked shoots over a
6 week period and v was concomitant sheep egesia
accumulation in kg dry wt, on plots 60 » 40 m.
Across the different parts of small experimental
paddocks stocked hicavily, the relationship on plots
10 = 10 m was much clearer, namely

¥ = 0416 + 0.004x, rF = 091, p <0.00L

Ong lurther validation experiment™® is reporied here
to extend demonstriations of the usefulness of ceesta
accumulation as an index of SIP, at least in some
contexts. Stipa nitida Summerh. & C.1. Hubbard
and Danthonia cuespitosa Gaud. in Freye, are
prominent tult grasses occurning between bushes
in mixed chenopod shrubland of 2-Mile paddock
(map and description in Barker 1979). A trucl of
this vegetation 30~ 200 m was fenced o include
a drinking trough and was surveved into H equal
parts.

ty cach part all grass tults >3 cm tall on a plot
30 » 0.2 w1 were estimated for biomass (2. dry wt.,
technique of Andrew, Noble & Lange 1979) und
measured for height {em). The enclosure was rhen
stocked with 10 merino sheep lor 6 days, Lhe grasses
then remeasured and egesta dropped by the sheep
was collected from plots 28 = 2 m superimposed
over the grass plots. The prediciion was that egesta

* This experiment was performed by Chester | Merrick,
an Hovours student m the author™ programme.
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Fig. 5. Fhe cumulative distribution of tog, SIP for the
52 parts of 2-Mile Paddock in spring (fine line) and
sinmer (heavy line) 1980-%],

its pattern of paddock use I'tom spring 10 summer,
1980-81. Henee the resemblance of spring and
summer cunulative distributions is demonstrated
to be independent of spatial shiliing of use pattern.

Fig. 7 shows the SIP surlace ol 2-Mile paddock
Tor the combined spring and suminer periods. Peak
stocking pressure was located not at the watering
puoints bul against the northern fenec in a drainage
litie.

Wertiga Paddock (Studies 2 and 3).

Fig. 8 shows the SIP surface ol Wertigo paddock
for the penod October 1971-May 1972 inclusive
with log, PSLas dalum and S1P in class-intervals
ol 1 fog, cyele. The TMock was observed 1hroughount
this period to use only the southwestern water point
and 1o graze away from it in (wo directions, namely
southaastwards into the southeast corner of the
paddock and north along the wesiern boundary.
One part of the paddock was never visiied,

Fig. 9 shows the corresponding surface Tor the
period June 1972-September 1973, The lock was
observed throughout his period 10 use Wertigo
paddock in approximately the same patiern as
previously, There was a highly signiticant rank
correlation ol SIP scores berween the two periods
(r - 0.846, p < 0.00), indicating relative s1ability
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Fig. 6. The cumulative distributions of log, SH? for
spring and swnmer  1980-81 in 2-Mile ~ Paddock

comparced with theoretical normal cumulative
probability distributions. The diagonuls represent
required lines for pertect i1 and the dotied lines show
abserved lit. Spring above, summer below.
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Tig, 7. Perspective view of a 3-dimensional graph showing
the distribution of SIP values in 2-Mile Paddock (or
the combined period Spring and Sumnmer 1980-81
{Studies 5 and 6).
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